A new, simple, specific, sensitive, rapid, accurate and precise RP-HPLC method was developed for the estimation of quetiapine in bulk and pharmaceutical formulations. Quetiapine was chromatographed on a reverse phase C 18 Waters column (75x4.6mm I.D., particle size 3.5 µ m) in a mobile phase consisting of phosphate buffer (pH 3.0 adjusted with orthophosphoric acid) and acetonitrile in the ratio 40:60 v/v. The mobile phase was pumped at a flow rate of 0.8 mL/min with detection at 291 nm. The detector response was linear in the concentration of 20-120 µg/mL. The limit of detection and limit of quantitation was found to be 0.2 and 0.75 µg/mL, respectively. The intra and inter day variation was found to be less than 1%. The mean recovery of the drug from the solution was 99%. The proposed method is simple, fast, accurate, precise and reproducible hence, it can be applied for routine quality control analysis of quetiapine in bulk and pharmaceutical formulations.
Introduction
Quetiapine fumarate is an atypical antipsychotic agent 1 indicated for the treatment of schizophrenia and for the treatment of acute manic episodes associated with bipolar disorder. The exact mechanism by which quetiapine exerts its antipsychotic effect is unknown. It is a selective monoaminergic antagonist. However, this effect may be mediated through antagonism of dopamine type 2 (D 2 ) and serotonin type 2 (5HT 2 ) receptors. Quetiapine is a dibenzothiazepine derivative and is chemically 2 Chemical structure of quetiapine fumarate Literature survey reveals that few spectrophotometric [3] [4] [5] , HPLC [6] [7] [8] [9] [10] [11] [12] [13] [14] , LC-MS [15] [16] [17] [18] [19] , UPLC 20 , GC 21 , HPTLC 22 and capillary zone electrophoresis 23 methods have been reported for the estimation of quetiapine. In the present study the authors report a simple, rapid, sensitive, accurate and precise HPLC method for the estimation of quetiapine in bulk and tablet dosage forms.
Experimental
Potassium dihydrogen phosphate and orthophosphoric acid of AR grade were obtained from Qualigens Fine Chemicals Ltd., Mumbai. Acetonitrile of HPLC grade was purchased from E.Merck (India) Ltd., Mumbai. Quetiapine fumarate was a gift sample by Nosch Labs Pvt. Ltd., Hyderabad. The commercially available quetiapine tablets were procured from the local market.
Instrumentation
The separation was carried out on HPLC system (Waters) with 2695 binary HPLC LC pump, with a 2487 UV-Visible dual absorbance detector, Empower software and RP-C 18 column (75 mm x 4.6 mm I.D., particle size 3.5 µm).
Chromatographic conditions
The mobile phase consisting of phosphate buffer (pH 3.0 adjusted with orthophosphoric acid) and acetonitrile were filtered through 0.45µ membrane filter before use, degassed and were pumped from the solvent reservoir in the ratio of 40:60v/v was pumped into the column at a flow rate of 0.8 mL/min. The detection was monitored at 291 nm and the run time was 4 min. The volume of injection loop was 10 µL. Prior to the injection of the drug solution, the column was equilibrated for at least 30 min. with the mobile phase flowing through the system. The column and the HPLC system were kept in ambient temperature.
Procedure
Stock solution of quetiapine was prepared by dissolving 100 mg of quetiapine in 100 mL standard volumetric flask containing 25 mL of mobile phase and the solution was sonicated for 20 min. and then made up to the mark with mobile phase to get a concentration of 1000 µg/mL. Subsequent dilutions of this solution were made with mobile phase to get concentration of 20-120 µg/mL. The standard solutions prepared as above were injected into the 10 µL loop and the chromatogram was recorded in Figure 2 .
The retention time of quetiapine was found to be 2.929 min. The calibration curve was constructed by plotting concentration vs. peak area ratio. The amount of quetiapine present in sample was calculated through the standard calibration curve. The linearity experiment was carried out in triplicate to ascertain accuracy and precision of the method. The peak area ratios of the drug vs. concentration were found to be linear and the results are furnished in Table 1 . 
Assay
Two commercial brands of tablets were chosen for testing suitability of the proposed method to estimate quetiapine in pharmaceutical formulations. Twenty tablets each containing 25 mg were weighed accurately and powdered. A quantity equivalent to 100 mg of quetiapine was weighed accurately and transferred to 100 mL volumetric flask containing 30 mL of mobile phase. The contents were sonicated for 20 min. and made up to the mark with the mobile phase. The resulting solution is filtered through a membrane filter. The solution obtained was diluted with the mobile phase so as to obtain a concentration in the range of linearity previously for the pure drug determined. Sample solution was injected under the chromatographic conditions and the chromatogram was recorded. The amount of quetiapine present in tablet formulation was determined by comparing the peak area from the standard. The results were furnished in Table 2 . 
Validation of proposed method
Selectivity of the method was assessed on the basis of elution of quetiapine using the above mentioned chromatographic conditions. To study the specificity, linearity, precision, accuracy, limit of detection, limit of quantitation and robustness has been validated for the determination of quetiapine. The results were furnished in Table 3 . 
Specificity
The specificity was established by preparing a quetiapine standard at 0.5% level of test concentration and injected 5 times into HPLC system as per the test procedure.
Linearity
The standard curve was obtained in the concentration range of 20-120 µg/mL. The linearity was evaluated by linear regression analysis using the least square method. It was found that correlation coefficient and regression analysis are within the limits.
Precision
The precision of the assay was determined in terms of intra-day and inter-day precision. The intra-day and inter-day variation in the peak area of drug solution was calculated in terms of coefficient of variation (C.V.) obtained by multiplying the ratio of standard deviation to mean with 100. The results are furnished in Table 4 . 
Limit of detection (LOD) and limit of quantitation (LOQ)
The LOD and LOQ for quetiapine were predicted basing on the parameters of standard error of estimate and slope, calculated from linearity of the response data of quetiapine.
Robustness
The robustness was checked by changing the flow rate to 0.7 and 0.9 mL/min and the temperature to 20 0 and 30 0 C and the method suits best.
Accuracy
The accuracy of the HPLC method was assessed by adding known amount of drug solution to a drug solution of known concentration and subjecting the samples to the proposed HPLC method. The recovery studies were replicated 3 times. The accuracy was expressed in terms of recovery and calculated by multiplying the ratio of measured drug concentration to the expected drug concentration with 50 so as to give the percentage recovery. The results are furnished in Table 5 . 
Results and Discussion
By applying the proposed method, the run time of the method was set at 4 min and quetiapine appeared on the typical chromatogram at 2.929 min, which indicates a good base line. When the same drug solution was injected 5 times, the retention time of the drug was same. Linearity range was observed in the concentration range of 20-120 µg/mL. The regression equation of quetiapine concentration over its peak area ratio was found to be Y=8382.87+6008.88x (r=0.999) where Y is the peak area ratio and X is the concentration of quetiapine (µg/mL). The proposed HPLC method was also validated for intra-day and inter-day variation. The coefficient of variation in the peak area of the drug for 5 replicate injections was found to be less than 1%. The tailing factor was found to be 1.19, which indicates good shape of peak. The number of theoretical plates was found to be 3695, which indicates efficient performance of the column. The limit of detection and limit of quantitation was found to be 0.2 µg/mL and 0.75 µg/mL, indicates the sensitivity of the method. To optimize the chromatographic conditions, various combinations of phosphate buffer and acetonitrile were tested. The use of phosphate buffer and acetonitrile in the ratio of 40:60 v/v resulted in peak with good shape and resolution. The high percentage of recovery of quetiapine ranging from 98.43 to 99.47 indicates that the proposed method is highly accurate. No interfering peaks were found in the chromatogram indicating that excipients used in tablet formulation did not interfere with the estimation of the drug by proposed HPLC method.
Conclusion
The proposed HPLC method was found to be simple, rapid, sensitive, precise and accurate for the estimation of quetiapine in pharmaceutical formulations. Hence, this method can easily and conveniently adopt for routine quality control analysis of quetiapine in bulk and its pharmaceutical formulations.
